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,..~ch items as translOnner tanks
JOve rallroa.ds were addrested

use 6- less than required for a
wire or conductor of the same
voltage or grounding charac
teristics.

?'_-------
.Jads and Streets

The closest-approach clearance
targets did not change for open
supply conductors or rtiid live
-~ crossing above streets and

ladS. However. coordination of
..ne clearances of supply cables.
communication cables. guys.
etc.. with the clearances required
of open live parts and conductors
resulted in decreases in
clearance requirements of from
6- to 24-,

CAUTION

The 1990 clearance table values
are required to exist at the time
oj the conditions which produce

-'~e closest approach o/the in-
'lliation to the land or water

~rea to be cleared i.e.. the
greatest sag conditions. THE
TABLE VALUES OF REQUIRED
CLEARANCES ARE NOT IN
TENDED AS INSTALLATION
HEIGHTS.

It is particularly critical that the
communication attachment
heights be carefully planned to
consider worst-case saas to keep
these cables from contaetinl
trucks travellng down the road
-vays beneath the cables. By the

lD1e token. it is critical that the
...upply attachment-hetabts be
carefully planned to maintain
the required clearances above

You must allow for sag
change after installation. It
is your responsibility to
attach your facilities high
enough that they will not

ag below the table values
-during operation.
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ground. as well as the required
clearances above other facilities
on the overhead structures.

Alleys, Nonresidential
Driveways, Parking Lots

The changes in these clearances
are the same as those above
roads and streets except that
Footnote 13 to Thble 232·1 was
changed to delete the 150' span
limitation p-eviously used when
the code had built in some sag
change.

Residential Driveways

Clearances above residential
driveways changed dramaUcally
in some respects. Although the
clearance for 7:5 1V-22kV conduc
tors remained essentially un
changed. the clearances for
other open supply conductors in
creased signUkantly to be the
same as required above a road.

It should be stressed that Dot aU
drive••,.. or portlollS of
driveway. le.diaI to a
re.ldeDce are appropriately
claumed u re.ldeDtial
driveway•. Some of these
driveways. or portions thereof.
are general-use drivewa;ys in
tended for delivery trucks.
moving vans. emergency
vehicles. etc.. whJle other
driveways or other portions may
be expected to be used only by
restdentJal vehicles (read that as
no tnJcks expected in the por
tion of the driveway that is under
neath the line).

Service drop clearances are the
only installations permitted to
be placed above a residential
driveway at less than the normal
road clearances-and then only
when the building to be served is
not high enouih to allow such
clearances: see revisions to Foot·
notes 7 and 13 ofThble 232-1.
ThJs is a signUlcant change that
was required because of

DANEse UPDATE1II

numerous service drops being
pulled down by moving vans and
delivery vehicles.

The new NESCINEC Coordinat
ing Committee is working on
revisions to the NEe to make it
compatible with the changes in
the NESC for service drop
clearances.

Other Lands Traversed By
Vehicles

Since these clearances were the
same as required above a road.
the same changes were made.
Notice that there are no foot
notes that allow any reducUon of
clearances in these areas.

Spaces and Ways Subject to
Pedestrians or Restricted
Traffic Only

ThJs area was completely
revised. Whlle an attempt was
made to recognize the good hJs
tory in this area. signfOcant in
creases were necessary for many
of the energized parts and con
ductors. 1Wo Reference Com·
ponents were used: eight feet
and ten feet,

Eteht feet was used as the Ref
erence Component for the mea
sen,ers. cables and other items
contained in the first column of
'Dible 232-1: this recoentzes the
relaUvely benign nature of these
facilities. While these items~
be a mechanical impediment.
they do not present a voltage
hazard. By using a reference
component of eight feet. the
resulting clearance locates them
above the area traversed by
pedestrians and the short
vehicles allowed in the area.

TeD feet was used as the Refer
ence Component for all other
items. except where the eight·
feet value was again COnsidered
for limited application (see Foot
note 8 ofThble 232-1) for service
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drops to structures too short to
provide the normal table values
of clearances. Just as with Foot
note 7 and residential driveways.
Footnote 8 only applies where
the structure heiiht will not
allow attachment at a level that
will achieve the table value of
clearance.

Water Areas Not Suitable for
Sailboating

This is one of the areas where
the coordination of clearances
was driven by the existing
clearances to cables. etc.. not the
750V clearances. Since these
clearances still allow for fishing
in areas where tall boat masts
are not expected. cable clearan
ces were maintained and open
supply conductor clearances
were increased by 18 inches to
achieve coordination. A Refer
ence Dimension of 12.5 feet is
used for coordination of all items.

Water Areas Suitable for
Sailboating

The clearances in this area were
coordinated with the reference
vessel heights formerly shown in
Footnote 18 of the 1987 Edition.
These values are now used in
Thble 232-3-Reference Heiihts
and also are requJred by Foot
note 18 to determine the rea
quired clearances where an
overwater obstruction limits the
expected height of vesse1s under
neath the line. This.1esults in the
same clearances for many of the
cables and increased clearances
for open supply conductors.

Along and Within the
Right-of- Way, But Not
Overhanging the Roadway:

A Reference Height of 14 feet
was used for lines along roads.
streets or alleys. regardless of
whether they were in an urban
or rural environment. Although
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the older code editions allowed
lesser clearances along rural
roads. the newer editions have
recolJUzed the problems caused
by the sudden changes in the na
ture of some areas as they have
1fOWn. Thus the normal road
way clearances are required
within the riihts-of-wa.r of roads
to allow vehicles to pull off the
road during emergencies.

The NESC recoenizes that there
are some areas alongside road·
ways in rural areas where there
is a cut or fDl or other terrain fea
ture of such a nature as to
prevent a vehicle from pulling
beneath the line. For these areas
only. a Reference Dimension of
12 feet is used to clear the hiih·
way right-of-wa.r maintenance
equipment.

CAUTION

Just because there is a ditch be
tween the roadway and aforest
alongside the right-of-way
doesn't mean that tomorrow
morning you won'tjind theflrst
tree in the ditch and the loggers
trucking the rest of the trees out
over it. Category 10 ofThble 232
1 is not intendedfor general
use: there should. be some
serious terrainfeature there to
invoke its use.

Rule 233: Clearances of
Wires, Conductors and
Cables Carried on Different
Supporting Structures

Rule 233 was one of the harder
areas to coordJnate with other
clearance rules because the
baste table for verttca1 clearance
values. 'Dlble 233·1. was so
-chunky- in its constructiOn.
The basic idea behind the rule is
to keep conductors carried on dJC
ferent supporting structures
from coming too close to each
other as they pass by one
another. either vertically or
horizontally.

DANEse UPDATETIlI

The rule provides clearances ,~
which are to be in effect when
the conductors are at their
closest approach AFTER conduc
tor movement due to tee. ther-
mal expansion or wind
displacement. This may require~
checldng summer condJtions. _
with the upper conductors at ,
maximum operating tempera- ,-
ture and the lower conductor at
ambient temperature. and
winter conditions. with the
upper conductor loaded with tc~
aDd the lower conductor at am." "'\
bient temperature. or some othel
set of potentJally conlUcttng con
ditions. depending upon the
given local conditions.

In addition. extra clearances
have alwap been provided when
lower voltaae conductors or
cables. including commuDica·
tion. are in potential conJUct
with conductors of a biiher class
ofvoltaae. The addition of these
extra clearances was not
uniform and this caused /"'"
problems in changing the table
during the 1990 revisions.

There were two reasons why the
break point of 15kV was IJMWed
to 22kV in the 1984 Edition. The
first was to recoentze that
34.51l9.9kV was not appreciably
difl'erent!rom 24.91l4.4kV from
a safety standpoint. The second
was that the dill'erence between
22kV and 50kV is 28kV which.
when mulUpUed by the voltaee
adder ofO.4-Ik.V yields a one·i)ot
voltage adder to 50kV and al-
lowed a smooth. electr1cal1y re
lated tranattion from the
dtstrfbution voltage level to the
transmission voltage level for the
tables ofRules 232 and 234.
rather than the previous Jump of
two feet. 1llble 233·1 values wer
left untouched at that time.

When the complete review of
clearances occurred during the
1990 revisions. 1llble 233·1
presented, a dUDcult problem in
coordinatiOn because theJump /
were stlll two feet. As a tem-

Volumlll 2. NumhAr ,



1990 CLEARANCE CHANGES

~rarYmeasure. until more
ldy. the 22·50kV column was

•emoved from the table. but the
22-50kV row was left. in 'table
233-1 to preserve the clearance
increase when a distribution cir-

~uit crossed over a subtransmis
r m circuit.

rhus. the voltage adder of
0.4-IkV applies above 22kV for a
circuit in the upper position and
it applies above 50 kV for a cir-

r-~it in the lower position at a
Jss1ng. See the fourth row and

....le last column of lable 233-1.
As a result you~ find a dif·
ferent voltage adder for a trans
mission circuit in the upper
position than you will find if it is
in the lower position.

Remember. if the upper line ex·
ceeds 22kV. if the lower line ex
ceeds 50kV. or ifboth exceed
their respective table limitations.
then the basic clearance value
from the table must be increased

~"f the appropriate voltage
der(s).

Rule 234: Clearances to
Buildings, Bridges and Other
Installations

This part of the code covers lines
which pass by but do not attach
to supporting structures ofother
lines; buildings; bridges: signs.
antennas. tanks and other instal·
lations: swimming areas, includ·
ipg platforms: etc. Rule 234

':ognizes the clearances re
lired for personnd, to repair

and maintain these instaJJations,
as well as the clearances re
quired when personnel are not
expected to be between the lines

'1d the subject utility facilities.

Table 234- 1: Buildings and
Other Installations Except
Bridges

\e vertical clearances of lable
A·I apply under the same

Closest-approach conditions as

Fall 1990
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the vertical clearances of Rule
232. However. the horizontal
clearances are reqWred to be
checked two ways-with and
without deJlection from a six·
pounds-per-square-foot wind on
the conductors.

The horizontal clearance values
in 1able 234·lare reqWred with
the conductors at rest. without
wind deflection: see Rule
234C1a. These values are based
upon a Reference Dimension of
3.0 feet

The wind-del1ected clearance re
quirements of Rule 234C1b and
Footnotes 9 and 10 of1able 234
1 apply to open supply conduc
tors. It 15 not expected that
building exteriors will be main
tained during a 48 mph wind:
consequently. a Reference
Dimension of0.0 It was used to
develop the wind clearance
values.

Thus. if the conductors are in·
stalled in such a way that the
horizontal deJlection under a 6
pounds per square foot wind 15
greater than 3.0 feet. the reo
quired clearance at rest would in·
crease above the table value by
the amount that the horizontal
deflection exceeds 3.0 feet.

Ifyou examine 'nlble 234-1 care
fully. you will see that ri&id l1ve
parts of0- 750V are in the same
column as supply cables of0
750V meeting Rule 230C2 or
230C3: that fits the coordinated
system. The horizontal clearan·
ces follow the system BUT the
vertical clearances do not: there·
in lies the problem. The vertical
clearances were deliberately set
to continue to allow triplex at
the 3.5 feet level. which does not
meet the system. Because of the
table construction. the unin·
tended result of redudnl the
clearance of rigid live parts of 0
750V also occurred. A similar
problem occurred for the
horizontal clearances from siens.
billboards. tanks and other instal·
lations.
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CAUTION

A Temporary In!enm Amend
men! is nou' tn U1C consiaerQ.
Hon process La mOL'e ~hc l'enicc.:
clearancesJor rigid metal pans
ofO.750VIrom 3.5Jcc: w 5.5
feeL above signs (and the other
items upon which an aduLL is
not expecLed to walk erect) and
to 10.0feeL above buildings
(and other installations upon
which adulc.s are e.\'7JccLed to
walk erect) where the roof is nor
accessible to pedesrnans. The
horizontal clearance to signs
would move La 5.0 feet. This
meets the clearance coordina·
tion system.

A stpfftc8nt increase in vertfcal
clearances occurred for open
supply conductors above roofs
not accessible to pedestrtans.
While the ten years ofaccident
data that was reviewed by the
warJdnlll'OuP did not indicate a
need to increase the vertical
clearances reqWred for workers
to maintain the roofs. adherence
to the coordinated system indio
cated the need for a silnfftcant
increase. Since there was no
reason NOT to do so. the
clearance required for open sup~

ly conductors was increased to
comply with the coordinated
uniform clearance system.

Table 234-2: Bridges

The clearances for bridles were
also revised to be consistent with
the new coordinated clearance
system. The required clearances
recOpize the durerences in
potential problems caused by
conductors whJch do not attach
to the bridle. as opposed to
those with bed locations. Also
recopized are the cWJ'erence in
activities and control expected
for the areas of a bridge exposed
to the public and those onlyex·
posed to proCessional bridge
maintenance personnel.
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The Reference Component for
conductors that are attached to
the bridge structure is 1.0 feet.
regardless of the location of at·
tachment. Where the conductor
is not attached. the Reference
Component varies from 8.0 feet
above bridges to 3.0 or 2.0 feet
beside. under or within the
bridge structure. depending
upon whether the area is acces
sible or not accessible to the
public.respectivd~

It shouldn't come as a great
shock to fmd that the clearances
from areas on a bridge that are
accessible to the public are the
same as those required from
buildings. Note that the vertical
clearance above an accessible
area on a bridge is the same as
above a roof that is Nor acces
sible to pedestrians; this is be
cause the activity expected by
the public on a bridge is limited
in scope. Areas of a bridge that
are accessible to vehicles are re
quired by Footnote 1 to meet the
clearances of Rule 232.

Table 234-3: Swimming
Areas

Examination of the existing
clearances of Th.ble 234·3 showed
that the values to a diving plat·
fonn or tower were very close to
matching the coordinated sys
tem. but the values to the water
level and edge-of-poollevel varied
greatly from the system. The Ref
erence Component of 12.5 feet
for the diving platform/tower was
derived by removing the 18- of in·
cluded sag change from the
original value of 14.0 clearance
for the guys, etc.

CAUTION

The horizontal clearances are
reqUired when the conductors
are displaced by a six pound
per squareJoo( wind toward the
area under consideration. Thus.
the horizontal clearance when
the conductor is at rest will be

Fall 1990
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greater than these LJalues by
the amount oj wind d~nection.

Revision of the clearances above
the edge of pool were based
upon the expected use of pool
skimmers and rescue poles of
16.0 feet in length. Since that
was the basis for the original
clearances of noninsu1ated con
ductors. these clearance values
did not change much. However.
the orietnal table values for
guys, triplex service drops. etc.,
were originally allowed to be sJa
nUlcantly less in order to be less
of a burden when trying to serve
residences with backyard pools.

Because of concern about the op
portunity for people using res
cue poles or skimmer poles to be
themselves knocked into the
pool when catching one end of
the pole on a service drop or guy,
these values were increased to
meet the coordinated clearance
system. The Reference Com
ponent of 20.5 feet allows
clearance for a 16 feet rescue
pole to be lifted from a fence
storage location and pivoted
directly overhead to the water.

As a practical matter, these chan·
ges will limit the ability to serve
some residences aerially from
rear-lot-line distribuUOn lines. In
congested spaces where pools
are located in backyards. the dis
tribution lines themsdves may
have to be installed at higher
levels.

Figure 234-3: Grain Bins
Filled by Portable Augers, Etc.

A new Rule 234F was added in
the 1990 Edition to specify
clearances to eratn bins. Al
though all grain bins must allow
clearance above the probe ports
to allow for testing the tempera
ture insJde. the eratn bins with
permanent fillin& systems are es
sentially treated like a building
otherwise. It is the bins that are
filled by portable augers. con
veyors or elevators that require

DANESC UPDATETN

spedal clearances to allow the~
au&ers. etc.. to be positioned a .
removed.

The portable augers typically
have a drop tube hanling from
the top end. 10 position the
auger over the filling port on~
of the bin. the auger is raised , .
hiih enough for the fill tube to 
clear the top of the bin. and then
the auger is pushed into posiUon
and lowered to insert the fill tube
into the fil1in& port. 10re~A
the auger, it is first raised hi~ ) 1

enou&h Cor the fill tube to clear -.
and then pulled back clear of the
skie of the bin to be lowered for
transport to another location.
The manufacturers of portable
aUIers make it quite clear that
they are not built to be
transported in the ra.iaed posi-
tion; they are top heavy and will
fall over.

The 18 feet of vertical clearance
above the level of the top probe
port on the grain bin that isre~
quired for using the temperat'
probe also works for lX"OVidini
the vertical clear ance needed for
positioning oC the portable auger
fill tube above the filling port.

On any loading side ofa grain
bin (which may be completely
around a single bin if there is no
limitaUOn to the use of the port
able auger), no conductor is al
lowed lower than a level equal to
the height of the bin plus 18 feet
within a horizontal distance
from the side of the bin thatisl
also equal to the hei&ht oC the'~ ,
bin plus 18 feet. In other word ~'

higher bins require the use of
lonler augers and, thuS, ereater
horizontal clearances for the
supply conductors near the£Gbin.-

Beyond this area. the vertical ',.
clearance above erade is all .
to decrease by one foot for every
1.5 feet ofadditional horizontal
clearance from the side of the
bin. This provides Cor the slOpe.
of the aUier when it has been~' ,
raised for positionini above th . /
filling port.
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r~ CAUTION
"

~f1like buildings which are not
expected [0 be maintained in
high winds. grain bins may be
filled during high winds. espe-

Aa.lly when the wind directionr .'toward to the bin along the
:is of the loader. not across the

wader. Because there can be sig
nificant wind deflection of the
conductor. especially for long
spans of Light conductorfre-

r
,~lentlYfound in rural areas.

F horizontal clearances ofFig.
Je 234-3 are required when the
conductor is dispLaced toward
the bin by a six pounds per
square foot wind.

Rule 234F recoiDfRS that. land
use constratnts often dictate
placement of the various
facilities used on a p-operty and
allows consideration of portions
of grain bins as nonloadinl sides
where they are so designated by
agreement.

("'~:-------
. 'otheads, Bushings,
Arresters, Jumpers, etc.

Rule 234J was moved &om Sec
tion 28. Enerlf,zed parts are re
quired to have the same
horizontal clearances as required
for conductors of the same volt
ale when they are at rest. as well
as the same closest-approach ver
tical clearances. as specified in
Rules 234C and 2340. Clearan
ces to equipment cases are con
'~'tent with their treatment in

lles 232.

Rule 235: Wires,
Conductors, or Cables
~arried on the Same
,~pporting Structures

Rule 235 specifies the clearances
at tbe structure required be
tween wires, conductors and
cables carried on the same sup-

ctinl structures. i.e.. carried
.,' the same line. These clearan

~es at the structures do two

Fall 1990
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th1np: (a) assure that the items
are mounted far enouJh apart to
allow sufDdent clearance in the
span to limit the opportunity fOl'
contact: aDd (b) support the
climbiDi aDd worJdna space re
quirements of Rules 236. 237
and 238.
~ ...., c..._ot.,S - D,.,. C,k.Y~
Rwe 23!5As-was iriOdfbeCI &
clarity. The voltaae ofconcern is
the Jfe8test one that can exist
between the two items in ques
tion. For two ph.... of the same
voltqe level that are in pbue. or
nearly in phase. the volm,e dif
ference between them ma;y be
areater when one of them is
taken out of service and
grounded. Phase relatJoDships
can make a larIe dJ1I'erence in
the voltqe potentlal between
two conductors: where the phase
re1atlon ship is unknown or ex
pected to chanae from time to
time. then a lSOO out-or-phase
relationship is appropiate.

CAUTION

The phasor-difference voltage is
reqUired to be used in all cases
where some other voltage is not
specified. For example. Thble
235-5 specifies the use ofphase.
to-ground voltages to classify cir
cuits only; inside the table
where you are required to calcu
Late a clearancefrom thefor
mula (16 plus 0.4 per kV over
8.7kVJ. the phasor difference
voltage is to be used.

Example: for a 19.9kV circuit
above a 7.2kV circuit with un
known phasor relationships.
the clearance is calculated as
follows:
19.9 + 7.2·8.7 = 18.4kV
(18.4 .. 0.4 = 7.4) + 16 =23.4"

Rule 2358 spedJles the haI1zon·
tal clearance at supports. Tile
IIOST COIIIION IIISTAD
wltla tIaIa nale la to PIa7 ao
co_taat aDd oal,. look at tile
flnt table that looJr.a like it
.ppUes. without readfnl the
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rule to see what else applies. As
a result. some desilners unfor
tunately look only at the require
ments of "Dlble 235-1 and do not
check the requirements of'Dlble
235·2 or 1ab1e 235-3. whkhever
is applicable. The result is
damaled conductors and poOl'
relJabjJjty.

Rules 236, 237 and 238:
Climbing Space and Working
Space

These rules remain essentially
nnchanled. except for the move
ment of Rules 237E and 237F to
this locatJon &om Section 28.

'n'amc signals were added in
Rule 238C & D and 'Dlble 238-2
to recopize sjpals that .-e
dJrectly mounted to utility pales.

Rule 239: Vertical and
Lateral Facilities

The front of this rule WILl revised
fer claJ1ty. The prevWus Jan
euaae had been around JoDI
beb'e pIast1c conduits became
available and some of the word
inl WILl no JoDier clear. The
original 'WOI'dfn1 WILl intended to
make it clear that a metallic
supply coDduit could be run in
the commnnication splICe under
certaJn circumstances. as op
posed to requirinl a wood mold
ma;. the only other alternaUve at
the time.

Rule 239A allows ll'Oundinl con
ductors. 230E1 neutrals. 230C1
supply cables and conduits of ell
types to be placed dJrectly upon
the structure. This iDcludes ORO
(underJrOund residentJal dis
tribution) cables with effectively
grounded concentric neutrals.
reprdless of the type ofjacket. if
any. CCM91D1 the concentric
neutral conductors.
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Supply Crossing Clearances
--Table 233-1.

Does a non-current carrying
overhead ground wire need to
beflgured at 12c1' F for verti
cal clearances?

Clearance Reductions -
Footnote 13 to Table 232~1

How do you apply Footnote 13.
Thble 232-1 to Item 2 - Roads.
Streets. Alleys. Nonresidential
Driveways. ParJci.ng Lots. and
Other Areas Subject to Truck
TraJIlc and Item 9 - Roads.
Streets and AUeys?

The reductions allowed in Foot
note 13 do not apply over or
alongside roads and streets. but
they may be used along or over
areas where high speeds are not
expected. if they are needed to
meet other requirements of the
code. As with other clearances.
they are •closest approach
clearances. Thus. they must be
installed high enough to take
into consideration expected saa
changes. pole movement. etc.. so
that the conductors or cables
never violate the clearance
values.

Driveway Clearances -
Footnote 7 to Table 232-1

Footnote 7 provides reUeffrom
the clearances stated in Thble
232-1 for service drops over
residential driveways by stating
-Where the hetght ofattach
ment to a bUilding or other in
stallation does not penntt
service drops to meet these
values. the clearance mau be
reduced to thefollDwtTIQ:· Is It
the intent of the NESC to place
the burden ofmeeting clearan
cesfor service drops ouer
residential driveway on the
home owner? Footnote 7 Is
quite clear that the bUilding at
tachment is the operative condt
Hon in detennining whether to
meet the clearances of1hble
232-1 or Footnote 7. How is a
utiUty to administer these
driveway clearances? That Is.
are utiUties only concerned that
service drops satisfy the clearan-

Fall 1990
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READER'S RACK

ces ofFootnote 7. or are uttlities
to require home owners to raLse
their house service attachments
to comply wtth the clearances
ofThble 232-1'1'

This change resulted from
numerous encounters of moving
vans and other vehJcles of
similar height with service
drops. Obviously many of these
encounters would not have oc
curred if the utility planner had
remembered that not all
driveways leading to or beside
residences are -residential
driveways-many are general-use
driveways expected to be utilized
by moving vans. delivery trucks.
emergency vehicles and the like.

In many cases. the beginning of
a driveway to a residence is a
general-use driveway required to
meet Item 2. 'DIble 232-1. rather
than Item 3. because they are ex
pected to be subject to truck traf
fic (defined in Footnote 21 as
vehicles in excess of eight feet in
height). while the portion of the
driv~beside or to the rear of
the home may be considered as
a residential driveway. Even in
this case. however. eXperience
has taught us that clearances
less than the values in the table
are not appropriate" if they are
practical to achieve. As a result.
the height of two-story struc
tures and gable-roofed. single
story structures is expected to
be utilized.

The NESCINEC Coordination
Committee is looking at NEe
changes to match the new NESC
requirements. Until such chan
ges are made in the NEC. it can
be useful to meet with building
inspectors and contractors to ex
plain these changing require
ments. Under the NESC. if the
room is on the buildini to
achieve the 'DIble values. either it
must be used for that purpose or
the service must be run under
ground. Just because the local
electrician ran a ten foot weather
head. there is no excuse.
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----------~-i0Rule 232-A-1.

~

Yes. that is~ of the condition
to be checked. Rule 232A re
quires the hiiher of lWO For
maximum operating tempera-
ture to be used. On the right
summer day in the l'iiht place.~
any wire in full sun can ap-
proach 1~ F; eXperience has
shown that the value is not un
reasonable.

Why do open sUl2l2'u condllctors
wouer 750 Ilolts to Z2 tVonlJl
require two feet over open $111112
lu conductors 0 to 750 ua'ts
while SUI2&tlU cable:i 0 to 750 ~
uol'" meeting Rule 23OC2 or !,'

2.1QC.1 requtrefourfeet over
open $1I0P1U conductors 0 to
75Ouolts?

This change was made in the
1977 Edition. It is one of several
items which pay a two foot
clearance penalty when placed
in the~ position at a cross
ini. This table is under review
for a 1993 rewrite to reJlect
modem experience with these
and other installations.

Above-Ground Gas Tank,
Gas Pumps, Vents of
Underground Gas Tank

What are the requtred uerttcal
and horizontal clearances of
overhead primary or secont1ary
conductorsfrom thefollDwtng
iterns: an above ground gas
tank. gas pumps. underground
gas tank vents extendtng abot
ground (Le. 11 feet hlgh}?_.P

Volume 2, Number 2



. -~ the NESC. Rule 234 treats
. these items as an -other in

~.....ua.tJon- or a -tank. W If the gas
tank is small enouih that adults
are not expected to walk erect
upon it. it fits Cateiory 2 of

?-~e 234-1. Ifadults are ex·
, ~d to walk erect upon it. it is

~ied as a buildJni under
Category 1. Dependini upon the
size ofa ps pump or ps tank
vent relative to the size of the

.;--·;'icles expected nearby. the re-
•~ vertical clearance may be

_ -emed by Rule 232 for the of
type or area in which it is lo
cated or by the clearances of
Th.ble 234-1. Category 2 above
the pump or vent stack.

Note that ANSJlNFPA 30. Flam
mable and Combustible Liqukis
Code. requires a vent pipe heliht
of 12 feet above grade. not 11
feet NFPA 30 also classifies
areas within five feet in any direc·
.' "1. from the open end of the

)as an NEC Class I. Division
..rea and the area between five

feet and ten feet in any direction
from the open end of the vent as
an NEC Class I. Division 2 area.
As a result. if a conventional over
head distribution line phase con
ductor bad a worst-case vertical
clearance of ei&ht to ten feet. it
would meet the NESC require
ment. but cause the vent pipe to
violate the requirement placed
upon it by NFPA 30 and the
"T1;"C. NFPA 70. If the clearance

:'er ten feet. both fadllUes
~et their applicable;-equire

ments.

Gas Meters and Electrical
. ~ters

What is the reqUired clearance
between the natural gas meters
and electrical meters on a
residential or commercial buUd-.,

t

"

Fall 1990
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ThJs is nat covered by the NESC.
but by building code require
ments. NFPA 30. Flammable and
Combustible Liquids Code. clas
sifies the area within three feet
in any direction from a ps
meter as being an NEC Class I.
Division 2 area. The NEC. NFPA
70. Article 501-3(b) requires
electrical enclosures of equip
ment within that area to be
rated for Class I. Division 1 use if
the drcuits under normal use
can wrelease suIDcient energy to
ignite. -

Telco Drop Wire

One telephone companll shows
thef.r drop wire attached to the
customer power seroice mast
with a onefoot spactng to the
bottom wire drip loop. Does the
code allow this?

NESC Rule 235C1. EXCEPTION
3 allows such a 12 inch vert1cal
dearance. as does NEe Article
800-10(a)(4).

Riser Clearance on Joint-Use
Pole

On ajoint use pole. what is the
mLnimwn vertl.cal clearance al
lowed between the top ofa am
duI.t riser which contains 600
uolt URD serol.ce drop cable and
another uttUtIl'S communl.ca
UOn cable located below?

Forty inches. See Rules 23903
and 23901.

Midspan Triplex-to-Comcable
Clearance

1 interpret the minimum mid
span clearance oftriplex and
quadruplex cablesfrom com
munteatton conductors to be
75~ of that required at the sup
ports per Rule 235C2b(lJ(aJ.

DANEse UPDATETM

Please explatn whll triplex and
quadruplex cable per Rule
230C3 is not included in Rule
235C2b(1}(a) EXCEPTION. In
reviewing your DANESe tape
for Rules 23OCI. 23OC2 and
230C3. you explain that when
the conductor insulati.onfaLls
on this cable. the bare effective
ly grounded neutral will. for alL
praetl.cal purposes. ground out
the exposed bare conductor
therebll taJdng it out ofseroice.
It would appear that triplex
and quadruplex cable. from
this standpoint. could be in
cluded with 230El or bare
neutral.

The dUl'erence is the lack ofa
ifOunded sheath or shield on the
23OC3 cables. While they will
eventually take themselves out
of service after the insulatJon
faJls. they may not do so immedi
ately ifhit by a ladder. etc. In ad
dition. the exterior ofa 23OC3
cable is nat &rounded and can ex
hibit a limited voltage for an ex
tended time. espeefaJJy at low
voltages.

Rule 235C2b(3), Exception

Is Rule 235C2b(3J. EXCEPrION
tntendedfor spacer cable tIIpe
Unes onJ.u? Please explain.

It does Da1 apply to spacer cable:
it applies to neutrals only. Ener·
etzed phase conductors sup
ported on insulated spacers do
nat meet the requirement of the
EXCEPTION; they must comply
with Rule 235C2b( lla. b(2) and
b(3)•

Next issue we will answer
more question's on
clearances in our
Reader's Rack column.

Volume 2. Number 2
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DANESe UPDATE™ is published
by Allen L. Clapp, P.E., R.L.S.,
President of Clapp Research As
sociates, P. COl a small consulting
engineering firm serving utilites
and industries, and Clapp Re
search, Inc., which prolvides train
ing materials.

Mr. Clapp is Chairman of the Na
tional Electrical Safety Code Com
mittee and a member of the
following subcommittees: Execu
tive (Chairman); Interpretations
(Chairman); Strength and load
ings (Secretaryl; Clearances (Past
Acting Secretary); and Scope, Ap
plication, and Definitions (Past
Secretary). He has served con
tinuously on NESC technical sub
committees since 1971 and has
chaired a number of special work
ing groups.

Allen Clap¥Js author of the NESC
H6ndbook published by the In-
stitute of 8ectrical and
Electronics Engineers as a com
panion to the NESC codebook,
and he heads the IE~ NESC lec-
ture team. DANESC is an out-
growth of the years of research
by Mr. Clapp in R"~aration of the
NESC H6ndbook .

Mr. Clapp is a contributor to Mc
Graw-Hill's St6nd.rd H.ndbook
for Electric61 EnginHfS; a mem
ber of the National Safety en
gineers; a nationally recognized
lecturer; and an active member of
the IEEE and the Power engineer
ing Society. He presently serves
on the IEEE Standards Board. He
is Past President of the Profes
sional Engineers of North
Carolina, Past President of the
North Carolina Association of the
Professions, and I former Direc-

tor of the National SocietY of
Professional Engineers.

Allen has been involved in the r--.
design and evaluation of electric
supply and communication
facilites for over twenty years, as
a consultant; as Director of Tech
nology Assessment for the North
Carolina Altemative Energy Cor- I

poration; and as Chief of Opera-~
tions Analaysis, as Engineering
and Economics Adivisor to the
Commissioners, and as Hearing
Examiner for the North Carolina
Utilities Commission. He has tes-
tified before courts and commis- ",.-.
sions on utility-related matters fa
over seventeen years. His rich
and varied knowledge of utility
problems, especially those fre-
Quently associated with acci-
dents. i~ared with DANESe
UPDATE readers.

Now Available-Allen Clapp's 40~ape DANESC- Seminar

Over 10.000 people have attended live presentations of Allen Clapp's seminars on The Development and Ap
plication of the National Electrical Safety Code. The full one-week program is now available as a 40-tapeVH~
video presentation.

)
The DANESe™ Seminar provides introductory and in-depth instruction for both new personnel and ex
penenced engineers. line and service persoIUleI. safety and training perSOIUlel. attorneys. claims investigators.
and utility managers who are responsible for the installation and maintenance of electric supply and com
munications lines and equipment. accident investigation. and litigation. Emphasis is placed on under
standing why NESC requirements are as they are and how to determine good practice for a situation not
directly addressed by the NESC.

Clapp Research. Incorporated
P. O. Box 30189
Raleigh. NC 27622-0189

\



Allen Clapp's

The Development and Application of the NatioMi EI.ctrical Saf.ty Cod.'"" i. the ful name of AlI.n L.
CI8J)p', copyrighted NESC HandbookTM Ind DANESC'"" Seminar ..ri... Th. NESC HandbookTM i. publilhed
by the Institut. of E1ectriC411 end E1ectrorics Engineers (445 Ho.. Lane. Piecatawll'/. NJ 088541 u •
companion to the NESC codebook.
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From the Editor...
This issue continues with our spe
cial clearances set. Included is a
comparison of the real clearance re
quirements of the old method and
the new coordinated. "don't ever
come closer than-method. ofdeter
mining required clearances. See
page 3 for an introduction to these
comparisons.

Streqthl a: LoadlD'l Probleml
Recently we have found that a large
number of engineers are usln& the
unmodified. output from some of the
fine conductor sag and tension
programs now available Cor use on
the personal computer. It comes as a
shock to them to learn that uliq
the 1UUIlocllfled. raw output of
•., and tenlion pro,raml ""ual
ly puanteel that they will haye
NESC violationl.
The output of these programs lives
sags and tensions that. ifactually in
stalled. will produce the maximum
allowable tension on the conductor
at the code limit condition. Since it
is virtually impossible to install a
conductor exactly at any tension or
saa. you guarantee that your in
stallers will vk>late the NESC in
many installations ifyou do not
back off further from the tensions ini
tially given by the proerams.
Even worse than giving installers
the wrong target data is letting them
install conductors so that they -look
good.- How many times have you

Volum. 2. Number 3

heard someone say they put up con
ductors to -look good?-

In the next issue. we will explore
what happens to tensk>ns and
clearances when the conductor is in
stalled tncOlTeCtly. In addition. we
will present tables with the wind
dellection of commonly used conduc
tors under the 6 #/sq ft wind re
quired by Rule 234. and we will
discuss potential problems caused
by addin& aluminum phase conduc
tors to an existing copper- coDduc
tored line.

Gro1UldiDt Update
The International Association of
Electrical Inspectors has released
the 4th Edition ofSoares' Grounding
Electrica' Distribution Systems for
Safety. We use thJs book in a num
ber of our seminars because it is one
of the best small books on ground
ing that we have seen.

Intended for electrical inspectors
dealJng with the distribution sys
tems oflar&e industrial and commer
cial facilities. it contains many
diagrams. explanations. and discus
sk>ns that are useful to those inter
ested in the groundin& of electrical
supply and communication utility
systems.

International Association ofElectri
cal Inspectors. 930 Busse Highway.
Parle Ridge. IL 60068- 2398;
(708J 696-1455.

conttnued on next page



DisturbiD, News
As we went to press. we learned of
the untimely death ofArthur
Morrison of Mlsslulppl Power
Company. Art was the father of
the modern day safety outreach
programs being adopted by major
electric utilities all across the
country.

Art has rightly been called the
-Johnny Appleseed- of the public
safety business. For example. he
convinced Doug Campbell. Presi
denl of Coast Catamaran Corp.
(producer of Hobie Cat sailboats),
to work with the industry: if you
ask. CCC will give you mailing
labels for every owner of record
residing in your Zip Code areas so

FROM THE EDITOR

that you can send your own mes
sage.
It is amazing what a little coopera
tion between interested parties
can do. Art also obtained permis
sion to alter the Canadian crane
booklet to fit your needs as a
safety handout for crane
operators working around ener
gized lines. I enjoyed working
with him on thaL Mississippi
Power has permission to allow
other utilities to use that revised
crane booklet. and many of you
have taken advantage of that op
portunity.

Art·s untiring sale of the safety
message to the utility community
has resulted in increasing. proac-

tive use of these handouts and
other public safety programs m£
information across the country.
From my travels I can tell you
that proactive public safety out
reach programs are working, ank
many of these programs are th,
direct result of Art Morrison.

The efforts of Art Monison have al
ready saved countless lives. He
was a good friend and a truly self
less man. one of those rare in- ~
divUiuals with the set of person
values that you hope will be
present in your o1I'spring. We shall
all miss him very much.

SEMINAR ON
INVESTIGATING AND DEFENDING UTILITY CONTACT ACCIDENTS

June 17-20. 1991

Raleigh. North Carolina

sponsored by
Clapp Research Associates, p.e.

At the request of several clients. we w111 be presentin, the information you need to know when you are defendIn,
yourself after someone has adversely contacted your facUities. Do JOumeet tile code requirements? WIlat
standards appl" to thc behavior of tllose contactlD, JOur facilities?

These are the questions that we will answer with respect to:

• cranes. scaffolds & ladders

• cars
• dump trucks .
• antennas. roofers. gutter & siding

• house movers

• tree trimmers

• grain bins. billboards

• readily climbable structures

The appltcable NESC Rules. OSHA regulations. AASHTO guides. NEC requirements and other standards will be
covered with respect to clearances, ,roundin,. system protection, indoor wiring (NEC) vs uUUty system wiring
(NESCI. and work rules. We wW stress tile met!aods sad data required to properl"me.sure conductor
clearances rclativc to eJI:pected s., cllances and to determlae code co_pU.nce. Investigative techniques
and other tricks of the trade wJl1 be JI1ustrated in the context of different accident types.

FOR MORE INFORMATION, CALL 9191782-7746.

(
,./-----------------------------------
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COMPARISON OF 1987 AND 1990 CLEARANCE SYSTEMS

~s discussion will amplify the
.:iCussion of clearance rule"chan

ges contained in the previous
volume of DANESe UPDATE'"'.

The main difference between the
~ methods is that older codes re-

!ired conductors and cables to
LJe at some level at 60 of. The
clearance values included within
the 1987 tables included up to 18
inches to allow for additional sag
"~ow that level under ice loading

,nditions or thennalloading con
..titions. These values were good
for a limited set of basic span
lengths that varied with the load
ing district. Additional clearance
adders were required for longer
spans or high temperature opera
tion.

The new 1990 method gives you
the real value that is not to be
breached under any circumstan
ces. No allowances for sag chan-
-~s are included in the new table

lues.

Be careful of what you think you
see; it may not be that at all. For
example. it would appear that
there have been drastic decreases
in the required clearances for
telephone and CATV cables. In
fact, the mounting position for
these cables. as well as their ini
tial sags may not change-remem
ber. NOW YOU ARE
RESPONSIBLE for allowing for ex
TJected sag changes for tce loading

Id thermal loading.
-

The extensive set of tables that fol-
lows will illustrate the changes
from the 1987 values to the 1990
values that resulted from the
i.anges in NESC Thbles 232-1.
,32-2.234-1.234-2 and 234-3.

Vertical Clearances

For each of the comparisons.
+here are three columns. The

rst colulDn shows the 1987
_learance table value. These

Clearances, Part 2

values were required to exist at
BO~ and included an allowance
for changes in sag under icing or
120°F conditions.

The second col1llDD shows
where the conductor. wire or
cable meeting the 1987 Edition
might be under ice loading or
1200F operation if conductors had
the full 18- sag change included
in the table value. cables changed
only 12-. and overhead guys
changed 6- from BO~ to maxi
mum sag.

The third col1llDD shows the
1990 value that is to be met
under the maximum sag condi
tions (or minimum sag. ifap
plicable).

Horizontal Clearances

For each of these comparisons.
there are also three columns. The
first colulDD shows the
clearance required by the 1987
Edition when the conductor was
displaced from rest toward the
structure by a 6-'sq. ft.. wind at
BOoy.

The second col1llDD shows the
clearances required by the 1990
Edition under the same condi
tions.

The third col1llDD shows the
clearances required by the 1990
Edition with the conductors at
rest.

Each of the tables also includes
the Mechanical and Electrical
Components and the Reference
Components included within the
1990 table clearance values. A
new Appendix A is included in
the 1990 Edition of the NESC to il
lustrate the differences between
the old system and the new one.
The Reference Component for the
area is added to the Combined
Mechanical and Electrical Com-

DANEse UPDATE'""

ponent for the Wire. conductor or
cable to produce each table value.

Many of the -closest approach
clearance values did not change
from what had been the intended
result all along. However. others
were found not to be consistent
with the basic coordinated system
that had been used for most of
the early code development.
When that occurred. the old
values were changed to achieve
uniform coordination. unless a
va1id. reason was found to do
otherwise. As a result. two refer
ence dimensions occasionally are
used.

Where the coordination effort
found a lack ofcoordination be
tween the clearances for secon
dary voltaies or for cables with
respect to those required for dis
tribution line phase voltages of
751V-22kV. the general action
was to leave the high-vo1taee
fadljties where they had been.
develop the Reference Dimensfon
accordinaIY. and coordinate the
communication facilities and the
lower- voltage conductors and
cables with the locations required
of the higher voltage facilities.

Thus. in the 1990 Edition. the
closest-approach location of the
751V-22kV class of facil1Ues essen
ttally is unchanged from the pre
vious edition. after taldng into
account the changes in the
methodol01Y and removing any in
cluded sag change. However. the
location of the lesser voltage
facilities may have moved slightly
to coordinate with the other
clearances.

See the discussions included In
the last issue of DANJ:SC
UPDATE for more detail.

Volume 2, Number 3
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COMPARISON OF 1987

Clearances Over Land Areas:
..-.

Rule 232

Cate,ory 1. Cate,ory 2. Cate,ory 2.

Clearances ~er
Alleys.

NonresldeDtlaI~
DrlVew~.
Par~ ts

and Other Are..
Clearuces ~er ClearancelOver Subject to

Railroadl Jloads&Streets Truck Traffic

NESC Edition 87 87 90 87 87 90 87 87 90_
Reference Dimension 22 22 22 14 14 14 14 14 14·
Conductor Loading 600 1200 all 600 1200 all 600 1200 all

lice lice lice
1990MU

Clearuces From: Component

Ri~id Parts:
tructures and arms 1 22 NA NS 15 NA 15 NS NA IS

Grounded metal 1 NS NA NS 15 NA 15 NS NA 15
Ungrounded metal Clearances to ungrounded metal are the

Unguarded Rigid Live Parts:
o to 150 V 2 NS NA NS 16 NA 16 16 NA 16
151 to 300 V 2 NS NA NS 16 NA 16 16 NA 16
301 to 750 V 2 NS NA NS 16 NA 16 16 NA 16
751 V to 22 kV 4 NS NA NS 18 NA 18 18 NA 18
751 V to 8.7 kV -
8.7 kV to 22 kV

Communication:
Insul.cond. and cables 1.5 27 26 23.5 18 17 15.5 18 1'- 15.5a

Other conductors 2 25 26 24 18 16.5 16 18 16.5- la&

Messengers 1.5 25 24.5 23.5 18 17.5 15.5 18 17.5- 15.5-
Surge protection wires 1.5 27 26.5 23.5 18 17.5 15.5 18 17.5- 15.5a

Guys:
17.5- 15.5aGrounded portions 1.5 25 24.5 23.5 18 17.5 15.5 18

Ungrounded portions b 25 24.5 b 18 17.5 b 18 17.5- b

230E 1 Neutral 1.5 25 24.5 23.5 18 17.5 15.5 18 17.5- IS-
Supply cables meetings:

1'- 15.5-Rule 23OCl; any vol~e 1.5 25 24 23.5 18 17 15.5 18
Rule 23OC2: 0 to 750 2 27 26 24 18 17 16 18 1'- la&
Rule 23OC2; over 750 V 2.5 27 26 24.5 18 17 16.5 18 17 16.
Rule 23oc3; 0 to 750 V 2 27 26 24 18 17 16 18 1'- lEt
Rule 23OC3; over"750 V 2.5 27 26 24.5 18 17 16.5 18 17 16.5

Open supply conductors:
Oto300V 2.5 27 25.5 24.5 18 16.5 16.5 18 16.5 16.5
301 to 750 V 2.5 27 25.5 24.5 18 16.5 16.5 18 16.5 16.5
751 V to 22 kV 4.5 28 26.5 26.5 20 18.5 18.5 20 18.5 18.'
751 V to 8.7 kV 4.5
8.7 V to 22 kV 4.5

alS' if span under 150' (1987); 1990 EdiUon left otrthe span restriction.
bClearance. to ungrounded portions o( guy. are the aame as required (or the Uve conductor. or parta to which they are exposed.
NS . Not Specified
NA . Not Applicable

Page 4
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AND 1990 CLEARANCES

qbles 232-1 and 232-2

Category 3. Category 4. Cate,ory 5. category 9. category 10.

87 87 90
12

60° 1200 all
lice

87 87 90
14

roo 1200 all
Ike

O.er
Roadl. Streets

wAlleyl

Vertical Clearance. Aloq aDd Wlthia
RJW But Not O.erhaDIiDI Roadway

O'Ver Road. ill
Rual District

Where Ull1Urely
That Vehicle.
Croll Under

.-. Clear&Dcel OYer
v Spacel or Ways

Acce..lble
Clear&Dcel O.er to Pedeatriau

Relidential ClearaDcelO'Ver or Reltricted
Dri.eway. OtherLuad. TrafficOaly

.-.~ 87 87 90 87 87 90 87 87 90
'\. 14 14

0
14

0 14 9 9 8110
600 1200 all 60 120 all 6fp 1200 all

lice lice lice

NS NA 15 NS NA 15 NS NA 10 NS NA 15 NS NA 13
NS NA 15 NS NA 15 NS NA 10 NS NA 15 NS NA 13

same as required for the associated live part

12 NA 16 16 NA 16 10 NA 12 16 NA 16 13 NA 14
12 NA 16 16 NA 16 12 NA 12 16 NA 16 13 NA 14
13 NA 16 16 NA 16 13 NA 12 16 NA 16 13 NA 14
18 NA 18 18 NA 18 13 NA 14

18 NA 18 16 NA 16
18 NA 18 16 NA 16

10 9 15.5 18 17 15.5 8 7 9.5 18 17 15.5 13 12 13.5
10 8.5 16 18 16.5 16 10 8.6 12 18 16.5 16 13 11.6 14
10 9.5 15.5 18 17.5 15.5 15 14.5 9.5 18 17.5 15.5 14 13.5 13.5
12 11.5 15.5 18 17.5 15.5 15 14.5 9.5 18 17.5 b 14 13.5 b

10 9.5 15.5 18 17.5 15.5 8 7.5 9.5 18 17.5 15.5 14 13.5 13.5
10 9.5 b 18 17.5 b 8 7.5 b 18 17.5 b 14 13.5 b

10 9.5 15.5 18 17.5 15.5 8 7.5 9.5 18 17.5 15.5 14 13.5 13.5

10 9 15.5 18 17 15.5 10 9 9.5 18 17 15.5 14 13 13.5
12 11 16 18 17 16 15 14 12 18 17 16 14 13 14.
15 14 16.5 18 17 16.5 15 14 12.5 18 17 16.5 15 14 14.5
12 11 16_ 18 17 16 15 14 12 18 17 16 14 13 14
15 14 16.5 18 17 16.5 15 14 12.5 18 17 16.5 15 14 14.5

12 10.5 16.5 18 16.5 16.5 12 10.5 12.5 18 16.5 16.5 15 13.5 14.5
15 13.5 16.5 18 16.5 16.5 15 13.5 12.5 18 16.5 16.5 15 13.5 14.5
20 18.5 18.5 20 18.5 18.5 15 13.5 14.5

20 18.5 18.5 18 16.5 16.5
20 18.5 18.5 18 16.5 16.5

Clearances. Part 2
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COMPARISON OF 1987

Clearances Over Water Areas: Rule 232A. Thbl-

Category 8. Cate

Clearaace. o.er Clearaacea O.er Water Area
Water Areas Not

Suitable for LeaaThaD 20·200
~8aUboatiDI 20Acrea Acre.

NESC Edition 87 87 90 87 87 90 87 87 90
Dimension 14 14 12.5 16 16 16 24 24 24
Conductor Loa.dini 600 1200 all 600 1200 all 600 1200 all

lice lice lice
1990110

~Clearaace Prom: Component

~id Parts:
tructures and anns 1 NS NA NS NS NA NS NS NA NS

Grounded metal 1 NS NA NS NS NA NS NS NA NS
Ungrounded metal Clearances to ungrounded metal are the

Unguarded Rigid Live Parts:
Oto 150 V 2 NS NA NS NS NA NS NS NA NS
151 to 300 V 2 NS NA NS NS NA NS NS NA NS
301 to 750 V 2 NS NA NS NS NA NS NS NA NS
751 Vto22kV 4 NS NA NS NS NA NS NS NA NS
751 V to 8.7 kV
8.7 kV to 22 kV

Communication:
Insul.cond. and cables 1.5 15 14 14 18 17 17.5 26 25 25.?-
Other conductors 2 15 13.6 14.5 18 16.5 18 26 24.5 26'

Messengers 1.5 15 14.5 14 18 17.5 17.5 26 25.5 25.0
Surge protection wires 1.5 15 14.5 14 18 17.5 17.5 26 25.5 25.5
Guys:

Grounded portions 1.5 15 14.5 14 18 17.5 17.5 26 25.5 25.5
Ungrounded portions b 15 14.5 b 18 17.5 b 26 25.5 b

230E 1 Neutral 1.5 15 14.5 14 18 17.5 17.5 26 25.5 25.5

Supply cables meeting:
Rule 230C1: any, voltage 1.5 15 14 14 18 17 17.5 26 25 25.5
Rule 23OC2; 0 to 750 V 2 15 14 14.5 18 17 18 26 25 26
Rule 23OC2; over 750 V 2.5 15 14 15 18 17 18.5 26 25 26.5
Rule 23OC3; 0 to 750 V 2 15 14 14.5 18 17 18 26 25 26
Rule 23OC3; over 750 V 2.5 15 14 15 18 17 18.5 26 25 26.5

Open supply conductors:
oto 300 V 2.5 15 13.5 15 18 16.5 18.5 26 24.6 26.
301 to 750 V 2.5 15 13.5 15 18 16.5 18.5 26 24.6 26.f)
751 Vto22kV 4.5 17 15.5 17 20 18.5 20.5 28 26.6 28.5
751 V to 8.7 kV
8.7 kV to 22 kV

bClearances to uncrounded portions of cuys are the same .. requiRd for the live conductors or parta to which they are expoae~

cYntended to clear IS' reacue pole or vacuum aldmmer pole plus person.
NS· Not Specified
NA . Not Applicable

/

Page 6
DANEse UPDATElII Volume 2, Number 3

CIAaran,.,.!:. PArt'



AND 1990 CLEARANCES

(~32-1 and 232-2 'Dible 234-3

gory 7. Category 8.

Suitable for SalIbo.tinl
Clearance. Oyer Clearance. Pu.m, By

200- 2000 Oyer = and
Swimmla, AreH.:- Acre. 2000 Acre. LaUDc AreH AC B

87 87 90 87 87 90 87 87 90 87 87 90
30 30 30 36 36 36 18 18 20.5 14 14 12.5
60° 120° all 60° 120° all 60° 120° all 60° 1200 all

lice lice lice lice

-.,

NS NA NS NS NA NS NS NA NS NS NA NS
NS NA NS NS NA NS NS NA NS NS NA NS

same as required for the associated live part Add five feet to
the clearance re-

NS NA NS NS NA NS quired under NS NA 22.5 NS NA 14.5
NS NA NS NS NA NS Category 7 NS NA 22.5 NS NA 14.5
NS NA NS NS NA NS above as- NS NA 22.5 NS NA 14.5
NS NA NS NS NA NS sociated waters. NS NA NS NS NA NS

NS NA NS NS NA NS

32 31 31.5 38 37 37.5 18 17 22 14 13 14
32 30.5 32 38 36.5 38 18 16.5 22.5 14 12.5 14.5

32 31.5 31.5 38 37.5 37.5 18 17.5 22 14 13.5 14
32 31.5 31.5 38 37.5 37.5 18 17.5 22 14 13.5 b

32 31.5 31.5 38 37.5 37.5 18 17.5 22 14 13.5 14
32 31.5 b 38 37.5 b 18 17.5 b 14 13.5 b

32 31.5 31.5 38 37.5 37.5 18 17.5 22 14 13.5 14

32 31 31.5 38 37 37.5 18 17 22 14 13 14
32 31 32 38 37 38 18 17 22.5 14 13 14.5
32 31 32.5 38 37 38.5 25 24 23 16 15 15
32 31 32 38 37 38 18 17 22.5 14 13 14.5
32 31 32.5 38 37 38.5 25 24 23 16 15 15

32 30.5 32.5 38 36.5 38.5 25 22.5 23 16 15 15
32 30.5 32.5 38 36.5 38.5 25 22.5 23 16 14.5 17
34 32.5 34.5 40 38.5 40.5

25 23.5 25 16 14.5 17
25 23.5 25 16 14.5 17

Clearances. Part 2
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COMPARISON OF 1987

Clearances Passing By
....

Rule 234
,

But Not Attached Th:

Horizontal (feet. at 80·F)

BvJIcUq Walla. BalcoDies.
Projections aDd Roofs Roofs aDd

Not Accessible Are.. Accessible
to PedestriaDs to Pedestrlalls SiCns Etc.

NESC Edition 87 90 90 87 87 90 87 90 90A
Reference Component 5 0 3 5 0 3 0 3 .
Conductor loading 6- 6- at 6- 6- at 6# 6- at

wind wind rest wind wind rest wind wind rest
1990110

Clearuce From: Compoaeat

R~id Parts:
tructures and arms 1 NS NA NS NS NA NS NS NA NS

Grounded metal 1 0 0 0 0 0 0 0 0 NS
Ungrounded metal Clearances to ungrounded metal are the

Unguarded Rigid Live Parts:
o to 150V 2 5 NA 5 5 NA 5 5 NA 5
151 to 300 V 2 5 NA 5 5 NA 5 5 NA 5
301 to 750 V 2 5 NA 5 5 NA 5 5 NA 5
751 V to 8.7 kV 4 5 NA 7 5 NA 7 5 NA 7
8.7 kV to 22 kV 4 6 NA 7 6 NA 7 6 NA 7~

Communication:
Insul.cond. and cables 1.5 3 NS 4.5 3 NS 4.5 3 NS 4.5
Other conductors 2 3 NS 5 3 NS 5 3 NS 5

Messengers 1.5 3 NS 4.5 3 NS 4.5 3 NS 4.5
Surge protection wires 1.5 3 NS 4.5 3 NS 4.5 3 NS 4.5
Guys:

Grounded portions 1.5 O.25NS 4.5 3 NS 4.5 3 NS 4.5
Ungrounded portions b 3 NS b 3 NS b 3 NS b

230E1 Neutral 1.5 3 NS 4.5 3 NS 4.5 3 NS 4.5

Supply cables meetings:
Rule 230C 1; any vol~e 1.5 3 NS 4.5 3 NS 4.5 3 NS 4.5
Rule 23OC2; 0 to 750 2 3

f
NS 5 3

f
NS 5 3f

NS 5
Rule 23OC2: over 750 V 2.5 5 3.5 5.5 5 3.5 5.5 5 3.5 5.f\...
Rule 23OC3: 0 to 750 V 2 3

f
5 5 3f 5 5 3f 5 5

Rule 23OC3: over 750 V 2.5 5 3.5 5.5 5 3.5 5.5 5 3.5 5.
Open supply condu~tors:

3f 5f 5fOt0300V 2.5 3.5 5.5 3.5 5.5 3.5 5.5
301 to 750 V 2.5 5f 3.5 5.5 5f 3.5 5.5 5f 3.5 5.5
751 V to 8.7 kV 4.5 5f 4.5 7.5 5f 4.5 7.5 5f 4.5 7.5
8.7 kV to 22 kV 4.5 6f 4.5 7.5 Bf 4.5 7.5 B( 4.5 7ff,·..

bClearances to ungrounded portion. of guy. are the lNUDe u requU'ed for the live conductor. or parta to which they are expoaec.
dOoes not meet the coordinated .y.tem.
eOnly Homontal Clearances apply to unguarded window..
[Plus blowout conductor due to wind.
NS· Not Specified
NA . Not Applicable

"\

..J
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AND 1990 CLEARANCES

'"'""I '~ble 234-1.

Vertical (feet)

~ BlIlldiD, Walls. BalcoDles.r ~ojectloDs and Roofs Roofs and
. _. Not Accessible Areas Accessible

to Pedestrl... to Pedestrlaas Trucks No Trucks Sips Etc.

87 87 90 87 87 90 87 87 90 87 87 90 87 87 90
9 9 8 9 9 9 14 14 14 9 9 9 9 9 1.5/3.~

-~ 60° 120° all 60° 120° all 60° 120° all 600 1200 all 60° 1200 all
( 'to lice lice lice lice lice-.

NS NS NS NS NS NS NS NS NS NS NS NS NS NA 4.5
0 0 NS 0 0 NS 0 0 NS 0 0 NS 0 0 4.5

same as required for the associated live part

10 10 d 12 12 11 18 18 16 12 12 11 5 NA 3.5:3.5
d10 10 3.5
d

12 12 11 18 18 16 12 12 11 5 NA 3.5
d10 10 3.5 15 15 11 18 18 16 15 15 11 5 NA 3.5

10 10 12 15 15 13 20 20 18 20 20 15 8 NA 7.5
10 10 12 15 15 13 20 20 18 20 20 15 8 NA 7.5

r ". 3 2 3 8 7 10.5 18 17 15.5 10 9 10.5 3 2 3,
3 1.6 3.5 8 6.5 11 18 16.5 16 10 8.5 11 3 1.5 3.5
3 2.5 3 8 7.5 10.5 18 17.5 15.5 10 9.5 10.5 3 2.5 3
3 2.5 3 8 7.5 10.5 18 17.5 15.5 10 9.5 10.5 3 2.5 3

3 2.5 3 8 7 10.5 18 17.5 15.5 10 9.5 10.5 3 2.5 3
2 2.5 b 8 7.5 b 18 17.5 b 10 9.5 b 3 2.5 b

3 2.5 3 8 7.5 10.5 18 17.5 15.5 10 9.5 10.5 3 2.5 3

3 2 3 8 7 10.5 18 17 15.6 10 9 10.5 3 2 3
3 2 3.5 8 7 11 18 17 16 10 9 11 3 2 3.5d

10 9 10.5 15 14 11.5 18 17 16.5 15 14 11.5 5 4 6
3 2 3.5 8 7 11 18 17 16 10 14 11 3 2 3.5d

10 9 10.5 15 14 11.5 18 17 16.5 15 14 11.5 5 4 6

10 8.6 iO.5 12 10.5 11.5 18 16.5 16.5 12 10.5 11.5 5 3.5 6
10 8.6 10.5 15 13.5 11.5 18 16.5 16.5 15 13.5 11.5 5 3.5 6
10 8.6 12.5 15 13.5 13.5 20 18.5 18.5 20 18.5 13.5 8 6.5 8
10 8.6 12.5 15 13.5 13.5 20 18.5 18.5 20 18.5 13.5 8 6.5 8

DANEse UPDATETM
Clearances, Part 2

Volume 2, Number 3
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COMPARISON OF 1987

Bridge Clearances: Rule 2340, Thble2~
Cleuuces Beside, Under

Clearances Oyer Brid,es Readily
Attached Not AttaChed Attached

NESC Edition 87 87 90 87 87 90 87 87 9O~Reference :nent 9 9 1 9 9 8 1
Conductor . g 600 1200 all 600 1200 all 60° 1200 all'

lice lice lice
1990110

Clearance From: Component
Ri 'd Parts:
~tructures and arms 1 NS NA NS NS NA NS NS NA NS~
Grounded metal 1 0 0 NS 0 0 NS 0 0 NS
Ungrounded metal Clearances to ungrounded metal are tL

Unguarded Rigid Live Parts:
3o to 150 V 2 3 3 10 10 10 NS NA 3

151 to 300 V 2 3 3 3 10 10 10 NS NA 3
301 to 750 V 2 4 3 3 10 10 10 NS NA 3
751 Vto22kV 4 5 5 5 10 10 12 NS NA 5

Communication:
Insul.cond. and cables 1.5 NS NA NS NS NA NS NS NA NS
Other conductors 2 NS NA 3 NS NA 10 NS NA 3

Messengers- 1.5 NA NA NS NA NA NS NA NA NS
Surge protection wires 1.5 NA NA NS NA NA NS NA NA NS
Guys:

NS,~,Grounded portions 1.5 NA NA NS NA NA NS NA NA
Ungrounded portions b NA NA b NA NA b NA NA b

j

230El Neutral 1.5 NA NA NS NA NA NS NA NA NS

Supply cables meetings:
Rule 230C 1; any vol~e 1.5 NA NA NS NA NA NS NA NA NS
Rule 23OC2; 0 to 750 2 3 2 3 10 9 10 3 2 3
Rule 23OC2: over 750 V 2.5 3 2 3.5 10 9 10.5 3 2 3.5
Rule 23OC3; 0 to 750 V 2 3 2 3 10 9 10 3 2 3
Rule 23OC3; over 750 V 2.5 3 2 3.5 10 9 10.5 3 2 3.5

Open supply conductors:
Oto300V 2.5 3 1.5 3.5 10 8.5 10.5 3 1.5 3.5
301 to 750 V 2.5 3 1.5 3.5 10 8.5 10.5 3 1.5 3.5
751 V to 8.7 kV 4.5 4 2.5 5.5 10 8,5 12.5 4 2.5 5.5
8.7 kV to 22 kV 4.5 5 3.5 5.5 10 8.5 12.5 5 3.5 5."'-

bClearances to ungrounded porUou of CUys are the MIlle .. required for the live conductors or pan. to which they are exposea
NS . Not Specified -
NA - Not Applicable
'Vertical clearances are to exist at maximum ... or minimum _._ whichever is applicable. Horizontal clearances are to exist at

rest under all applicable temperature condition&. For wind condltion.. -ee FootDotca 8 and sa oflllble 2S4·2.

)
'~'
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AND 1990 CLEARANCES READER'S RACK

r~; and Rule 28614: Schedule 40 "U"-guard

tinder 01' Wlthba Portion. of Bridle Stl'1lct1lJ'e. That Are: Rule 2300 now allows all vol-Ac;eelilble otdlDarUy Inlece••lble tages to be run in non-metaUicNot Attached Attached Not Attached
covering. Is Schedule 40 "U"-

87 87 90 87 87 90 87 87 90 guard or plastic conduit accept-

~ alli 1 2 ablefor both primary and
60° 120° 60° 120° all' 60° 120° all i secondary risers? Is this based.)

lice lice lice on a strength criteria or some
other basis?

The NESC Clearances Subcom·r'" NS NA NS NS NS NS NS NA NS mittee considered this questiono 0 NS 0 0 NS 0 0 NS in light of a recent Interpretation
\ ~e as required for the associated live parts and decided to leave that answer

to the designer for two reasons.
NS NA 5 NS NA 3 NS NA 4 First. the required impact rests-
NS NA 5 NS NA 3 NS NA 4 tance and other attributes are
NS NA 5 NS NA 3 NS NA 4 site specific; for some locations
NS NA 7 NS NA 5 NS NA 6 almost any Schedule 40 PVC con-

duit or u·guard might do the job:
NS NA NS NS NA NS NS NA NS for others. a heavier wall may be
NS NA 5 NS NA NS NS NA NS required.
NA NA NS NA NA NS NA NA NS

Second. just as the old saying ofNA NA NS NA NA NS NA NA NS
"a rose is a rose is a rose" does

(
- . NA NA NS NA NA NS NA NA NS not really apply to roses. neither

"' NA NA b NA NA b NA NA b does -Schedule 40· describe the

NS NA NA NS NA NA NS NA NA attributes of a PVC conduit.
There are several PVC conduits

NS
called Schedule 40 but having

NA NA NS NA NA NA NA NS greatly different impact resis·
3 2 5 0.5 0 3 3 2 4 tance. brittleness factors. electri·3 2 5.5 0.5 0 3.5 3 2 4.5 cal characteristics. etc.3 2 5 0.5 0 3 3 2 4
3 2 5.5 0.5 0 3.5 3 2 4.5

It is up to the designer to choose

3.5
a material having attributes ap-

4 2.5 5.5 0.5 0 3 1.5 4.5 propriate for the expected condi-
4 2.5 5.5 0.5 0 3.5 3 1.5 4.5 tions. Since nonnal practice is to5 3.5 7.5 3 1.5 5.5 4 1.5 6.5 utiliZe a backer plate with u-6 4.5 7.5 5 1.5 5.5 6 4.5 6.5

guards to keep pole treatment
/ from damaging the higher volt·

age cables. the Subcommittee
choose to be silent on di1l'eren·
tiating between conduits and u·
guards for many applications.

For purposes of Rule 23903. con-
duits and u-guards are not dif-
ferentiated.

Clearances, Part 2
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Allen L. Clapp
The workshop leader is Allen L.
Clapp. P.E.. R.L.S., President of
Clapp Research Associates.
P.C., a small. multidisciplinary
consulting group of engineers
and scientists serving aver 100
utilities and industries. Over
10.000 people have attended
Allen's DANJtSCW Seminars on
the Development and Applica
tion of the NESC.

Mr. Clapp is Chairman of the
National Electrical Safety Code
Committee and a member of
the follO'Ning subcommittees:
Executive (Chairman); Inter
pretations (Past Chairman):
Strength and Loadings
(Secretary): Clearances (Past Ac·
ting Secretary): and Scope. Ap-

plication. and Definitions (Past
Secretary). He has served con
tinuously on NESC technical
subcommittees since 1971 and
has chaired a number of spe
cial working groups.

Allen Clapp is author of the
NESC Handbook- published by
the Institute of Electrical and
Electronics EIliineers. The
DANESe- Seminars are an out·
growth of the years of research
by Mr. Clapp in preparatiOn of
the NESC Handbook. He also
edits and publishes DANESe
UPDATE Newsletter which
provides in-depth treatment to
practical problems in meeting
the NESC requirements under
various conditions. Mr. Clapp
heads the IEEE NESC Lecture
team and frequently presents

live DANESCW Seminars for his
utility-related clients. Allen bas
thousands of speaker-hours of
experience: he regularly chan- ".....
ges pace and uses appropriate
humor or pathos to stimulate
the interest of seminar par
ticipants.
Mr. Clapp is a contributor to Mc- :
Graw-Hm's Standard Hand- ,...
book jor Electrical Engineers;
a member of the National
Safety Council, the American
National Standards Institute,
and the Amertcan Society of ___
Safety Engineers; a nationally
recolDiZed lecturer: and an ac-
tive member of the IEEE and
the Power Engineering Society.
He is a past member of the
IEEE Standards Board. Past
President of the Professional

Now Available -Allen Clapp's 40.:rape DANESCTW Seminar

Over 10,000 people have attended live presentations of Allen Clapp's seminars on The Development and Ap
plication of the National Electrical Safety Code. The full one-week program is now avaJlable as a 4O-tape VHS
Video presentation. -

SPECIAL LIVE WORKSHOP ON
INVESTIGATING AND DEFENDING UTILITY CONTACT ACCID!:r;':"~

June 17·20, 1991 in Raleigh. North Carolina

Topics will include cranes, cars, scatrolds, ladders. roofers, antennas, tree trimmers. grain bins. "readily cl1m
bable structures·, clearances, grounding and moref Fa:- more illfarma~ion or to regisle: cal. ':' ~9) 782·7745.

Clapp Research, Incorporated
P. O. Box 30189
Raleigh, NC 27622-0189

Knight Raymond
Virginia Power Co ()~. , I
¥Cd'S 1.2) lUlid AOEnUe .J'
Richmond VA 23220
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TECHNICAL NOTE / 1064-1OA

TFC 110625 Plain
(0.625" Bare AI CATV Cable)

0.25" EHS Strand, Single Lashed

IniUal Sag (inches)

1K Senillex Coaxial CallIes
SagClats

-- . ..... ...c*. .". .:,;.;i:;~-::,.. . 9IrInd WIIh
LengIh -. AlnblantAr T...........::~· ~"l':>-.. ~,' -~~~i~~ ';. .• _...",~.:'::'".' No CIbIe
(Feet) 00Jr 100F 2rF .., 4O"If JrIl eo-P 7D-F- IO"F .... '. ~.:~:....-" .". .., eo-P ..,

":"·,~~·,~M~""'·j.~ .. ~.;.

100 12 13 14 15 16 17 18 19 20 21 21 23 13 17 19

125 16 17 18 19 20 21 23 24 25 26 27 29 16 21 24

150 19 20 22 23 24 26 27 28 30 31 32 34 19 25 28

175 23 24 26 27 29 30 32 33 34 36 37 40 21 28 32

200 26 28 30 31 33 34 36 3B 39 41 42 45 24 32 36

225 30 32 34 35 37 39 41 42 44 46 47 51 27 35 40

250 34 36 38 39 41 43 45 47 49 51 52 56 29 38 43

275 38 40 42 44 45 47 50 52 53 55 57 61 32 41 47

300 42 44 46 48 50 52 54 56 58 60 62 67 34 44 50

Fmal Sag (mches)
(No Wmd)

-- or o.r........ ConcIuaIar T........... Ice Ice
(Feet) ooF 1O"F 2D"'F .., 4rF 5D"F IO"F 7QOF 8lMI' .... ,'''' 12ID"P 3rf 3rf ...,
100 23 24 25 26 26 27 28 28 29 30 30 32 30 26 29

125 29 30 31 32 33 34 34 35 36 37 38 39 38 32 37

150 35 36 37 41 39 40 41 42 43 44 45 47 47 42 44

175 40 _42 43 44 45 47 48 49 50 51 52 54 55 44 51

200 46 47 49 50 52 53 54 55 57 58 59 62 64 50 57

225 51 53 55 56 58 59 61 62 63 65 66 69 74 56 64

250 57 59 60 62 64 65 67 69 70 72 73 76 83 62 71

275 62 64 66 68 70 71 73 75 n 78 80 83 92 68 78

300 68 70 72 74 76 78 79 81 83 85 87 90 102 74 84

This table is applicable for 1993 NESC Heavy Loading Districts

September, 1993
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TECHNIW NOTE / 1064-11A

TFC Tl0875 Plain
(0.875" Bare AI CATV caWe)

0.25" EHS Strand, Single Lashed

Initial Sag (inches)

TFC Senillex CauiaI Cables
SagCla1s

SpIn ....... c.b'e . -, - .... wntt...... AmbIent All T.......... - No CIbIe
(1Wt) o-f 1o-F 2rF 3O"F 4O"F 5rF .., 7fJOF eo-F ID'tr 11JO"1f 12It"F 3rF .., IO"F

100 13 14 14 15 16 17 18 19 20 21 21 23 11 16 18

125 16 17 18 19 20 21 23 24 25 26 26 28 14 19 22

150 20 21 22 23 25 26 27 28 29 30 32 34 15 22 25

175 24 25 26 28 30 30 32 33 34 35 37 39 17 24 28

200 28 29 30 32 33 35 36 37 39 40 42 44 19 27 31

225 32 33 34 36 37 39 41 42 44 45 47 50 20 29 33

250 35 37 39 40 42 43 45 47 48 50 52 55 22 31 36

275 39 41 43 44 46 48 50 51 53 55 57 60 24 32 38

300 43 45 47 49 50 52 54 56 58 60 61 65 25 34 40

Fmal Sag (mches)
(No Wmd)

SpIn or o.r
Length CGnductar T........... Ice Ice
('-t) OOF 100F 2rF 3O"F .wF 5rF IO"F 7rF 8D"F .., 1GO"f 1'" 32"F 32"F 8I"F

100 23 24 25 25 26 27 27 28 29 29 30 31 30 26 29

125 29 30 31 31 32 33 34 35 36 36 37 39 39 32 36

150 34 35 36 37 38 39 40 41 42 43 44 46 47 38 43

175 40 41 - 42 43 45 46 47 48 49 50 51 53 56 44 50

200 45 47 48 49 51 52 53 54 56 57 58 60 65 49 56

225 50 52 53 55 56 58 59 61 62 63 65 67 74 55 63

250 56 57 59 61 62 64 65 67 68 70 71 74 84 61 69

275 61 63 64 66 68 70 71 73 75 76 78 81 94 67 76

300 66 68 70 72 74 75 n 79 81 83 84 88 103 72 82

This table is applicable for 1993 NESC Heavy Loading Districts

In
nMES FIBER COMMUNICAnONS. INC. ~

Fe '-800-677-CATV
September, 1993
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TECHNIW NOTE / 1064-12A

1714

17 20

22 26

18 22

20 24

21 25

23 27

25 29

24 28

12

10

11

13

14

15

16

18

17

44

54

39

28

33

64

59

49

TFC SeniRex Coaxial Cal
Saga.

46

36

26

31

56

51

41

61

45

30

40

25

35

54

49

59

29

34

48

43

24

39

53

57

46

33

23

28

56

51

37

42

32

50

23

54

27

36

45

41

44

48

22

35

30

26

39

52

29

38

16 17 18 19 20 20 21 23

33

46

21

25

51

42

Initial Sag Cmches)

TFC 1-T10625 Plein &1-T10875 Plain
(0.625ft &0.875ft

.... AI CATV Cable)
0.25ft EHS Strand, Double Lashed

36

20

24

32

41

28

45

49

19

15 16

44

48

31

39

27

23

35

18

14

38

34

26

22

30

42

46

13

17

29

21

37

25

33

41

45

100

125

175

150

200

225

275

250

300

-'-

" , ]
•
~.....·
•.,I·

Fmal Sag Cmches)
(No Wmd)

- . - .,
SpIn '-. ~ .~. .. -'.;~ ,. , or or

Length - , ConducIOr T......... .. .........~..., .• ,
(Feet) O"F 10"tr" .. ... ... 'nrF .. ... 1.... '''' srP 3Z'F erP

100 23 24 24 25 26 26 27 28 28 29 30 31 31 25 29

125 28 29 30 35 32 33 34 34 35 36 37 38 40 36 36

150 34 35 36 37 38 39 40 41 42 43 44 45 49 37 42

175 - 39 40 41 43 44 45 46 47 48 49 50 52 59 43 49

200 44 46 47 48 50 51 52 53 54 56 57 59 68 48 55

225 50 51 52 54 55 57 58 59 61 62 63 66 78 54 61

250 55 56 58 59 61 62 64 65 67 68 69 72 88 60 67

275 60 61 63 65 66 68 69 71 73 74 76 79 98 65 73

300 65 66 68 70 72 73 75 n 78 80 82 85 116 70 79

This table is applicable for 1993 NESC Heavy Loading Districts

September, 1993
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14 17

15 19

13 15

16 19

15 18

16 20

17 20

17 20

18 21

September, 1993

9

9

8

12

10

12

11

14

13

TFC Senillex Coaxial CallIes
SagClll'ts

Fmal Sag (mches)
(No Wmd)

16 17 18 19 20 20 21 22

21 22 23 23 24 25 26 28

25 26 27 28 29 30 31 33

51 53 54 55 57 58 60 63

47 48 50 51 52 54 55 58

Initial Sag (mches)

TFC 2-T10625 Plain & 1-T10875 Plait
(0.625" & 0.875" Bare AI CATV Cable)

0.25" EHS Strand, Single Lashed

.......... c... ~-..: i:':ci;:;~~\,:~t,~f...,: -,
AmI*nI All T............ .. _

.., 3IrF 4O'F .., IO"F 7D"F ... IO"P 1C1D"P' 18"F... .
..

18 19 20

43 44 46

14 15 16

30 31 33

26 27 28

22 23 24

39 40 41

35 36 31

47 49 50

1o-F

150 21

125 17

100 14

175 25

250 38

225 33

200 29

300 46

275 42

TECHNIW NOTE / 1064-13A

In
TIMES FIBER COMMUNICAnoNS. INC.'Fe 1-800-677-CATV

.. or or
Length ConducIar T............ ICe ICe
(Feet) OOF 1o-F .. 3IrF .. ..,. .., 7rF .. .., 1GO"F 12D"P ~ :szep ..,
100 23 23 24 25 26 26 27 27 28 29 29 31 31 25 28

125 28 29 30 31 31 32 33 34 35 35 36 38 40 31 35

150 33 34 35 36 37 38 39 40 41 42 43 45 49 37 42

175 39 -40 41 42 43 44 45 46 47 48 49 51 58 42 48

200 44 45 46 47 49 50 51 S2 53 54 56 58 67 48 54

225 49 50 51 53 54 55 57 58 59 60 62 64 77 53 60

250 S4 55 57 58 59 61 62 64 65 66 68 71 81 58 66

275 59 60 62 63 65 66 68 69 71 72 14 n 97 64 72

300 64 65 67 68 70 72 73 75 76 78 79 83 101 69 n

This table is applicable for 1993 NESC Heavy Loading Disbiets
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